A PREVIOUS paper (Bielschowsky and Hall, 1951) 
The animals used belonged to a strain of Wistar rats with the exception of those of Group IV. These were females of a piebald strain of unknown origin obtained from Wallaceville Agricultural College. As in the males, a high rate of mortality occurred in pairs of parabiotic females during the second and third weeks after the rats had been joined in parabiosis. Additional losses occurred from the fourth month onwards in ever-increasing frequency. These were due mainly to the development of pyometra in the intact partner (Fig. 1) . In an attempt to reduce the mortality due to this complication, the greater part of both horns of the uterus were surgically removed at the same time as the other partner was ovariectomized (Groups II and VI). The rats were 4 weeks old when these operations were performed and 7 days later the litter-mates were joined in parabiosis. The surgical technique used was the one recommended by Jacobsohn (1948) . In most pairs both partners were females except in those forming Groups III and VII, where a castrated male took the place of the spayed female. They were joined at the age of 5 weeks, the male partner being castrated during this operation. A.A.F. was The rats of all groups received the ordinary laboratory diet as described in the previous communication (Bielschowsky and Hall, 1951) . The parabiotic rats were sacrificed when declining health, in most instances due to the preserice of large pyometra, made it advisable or when the presence of a tumour was suspected. Two of the " single " rats were killed when a palpable tumour was present, the remainder when the experiment was terminated at the 52nd week.
The material taken for histological study was fixed in Zenker, and the sections were stained with haematoxylin-eosin or according to Van Gieson. The pituitaries were fixed in sublimate formalin and stained by a modified Papanicolaou procedure. For the fat staining of the suprarenals the tissue was fixed in formol saline and stained according to Lillie's (1948) Oil Red 0 method. RESULTS. As in the case of the parabiotic males, tumours induced by A.A.F. were ?/spayed ? Fig. 4 . Fig. 5 shows the appearance of the granulosa cells forming the bulk of the nodule, and the tendency towards foci of liquefaction leading to the formation of cystic spaces within the tumour. The remaining rat of Group IV (Rat 3) was killed at the 20th week of the experiment. Both its ovaries were grossly enlarged; the left weighing 600 g. is depicted in Fig. 6 The morphological 8ign8of the endocrine imbalance eXi8ting in the intact partner.
All signs of hyperoestrinism were present in the intact partner (Zeckwer, 1944) . The vagina was lined by hyperplastic squamous keratinizing epithelium. In the few instances where the uterus was not heavily infected the epithelium lining the cavity was taR cyhndrical and areas of squamous metaplasia were also present, the wall of the organ being thickened. In the infected uteri most of the epithehum was destroyed. Where rests remained it was generally squamous and keratinizing. The breast glands were grossly hyperplastic, and in most animals macroscopicaRy visible cysts fiRed with a milky fluid were seen. Histologically such glands showed a pronounced cystic hyperplasia of the ducts and periductal fibrosis. The hyperplasia was not limited to the ducts, but alveolar growth had also occurred in many instances. The epithelial cells lining the alveoli showed marked secretory activity. The thymus was atrophic, and the suprarenals enlarged in size due to a hyperplasia of the cortex.
The pituitaries of the intact partners were invariably larger than those of the gonadectomized litter-mates, and already after 15 to 17 weeks of parabiosis had increased to an average of 8 mg. per 100 g. body weight. The Fig. 18 an area of one of these nodules photographed at a high magnification. In the latter all transitions from deeply granulated acidophils to apparently completely degranulated cells are recognizable. Common to many of these elements and independent of the degree of acidophilic granulation was the pecuhar Golgi apparatus which in Papanicolaou preparations appeared as a ring-like structure, the negative Golgi image, surrounding some slightly brownish-stained granular material. Fig. 19 , taken from the other nodule seen in Fig. 17, shows that In the rats of Group VIII three adenocarcinomata of the breast and one squamous ketatinizing epithelioma of the extemal auditory meatus were found (Table III) . Two of the cancers appeared after an interval of 51 to 52 weeks, i.e., 9 weeks after the pair surviving longest had been sacrificed. Only one of the intact partners treated with A.A.F. developed tumours of the breast (Rat 6, Group II). In the 35th week of the experiment a mass was felt in the region of the fifth left mammary gland. It was surgically removed, and was found to be a well-encapsulated tumour measuring 20 x 12 x 9 mm. On cutting, milky fluid escaped under pressure. Histologically it was a fibroadenoma, in which the epithelial elements were much more numerous than is common in such tumours except when occurring in pregnant or lactating females. The breast gland in which the fibroadenoma originated showed the usual cystic hyperplasia typical for the mammary gland of intact partners and the tumour epithelium the same secretory activity as the glandular epithelium of the surrounding tissue (Fig. 20) Fig. 23 the zona glomerulosa and the outermost part of the fascicularis of the spayed partner showed a greatly diminished amount of lipoids, which was most pronounced in animals killed after 15 to 25 weeks of parabiosis. Fig. 24 is included for comparison it shows the distribution of lipoids in the cortex of the suprarenal of a 4 4 single rat spayed 6 months previously. Here the zona glomerulosa was loaded with lipoids, and the outer fascicularis contained more droplets than towards the centre of the gland. DISCUSSION. Drips and Ford (1932) , studying the effects of roentgen rays on the oestrous cycle and on the ovaries of the rat, were the first to observe neoplastic changes in the ovar as late sequels of irradiation. A few years later Furth and Butterworth (1936) described tumours of the ovary which occurred in old mice exposed to X-rays in their youth. A second experimental method of obtaining such neoplasms was discovered by Biskind and Biskind (1944) , who obtained such tumours by transplanting ovaries into the spleen of gonadectomized rats. More recently Fels (I949) observed two ovarian tumours, one thecoma and one granulosa -cell tumour, in rats subjected previously to a temporary ligature of the blood vessels entering the ovary. Finally, Moon, Simpson, Li and Evans (1 950) described neoplastic lesions in the female gonads of rats treated with pure growth hormone for 1 to 1 1 years. All the methods quoted induce an endocrine imbalance. X-ray radiation of the body as well as irradiation of the ovaries leads to partial or complete castration, as indicated by a more or less pronounced disturbance of the oestrous cycle, which is temporary or permanent, depending on the dosage given.
Lick, Kirschbaum and AExer (1949) , as well as Kaplan (1950) , have show"n conclusively that intact ovarian endocrine function inhibits the development of ovarian tumours in irradiated mice. In other words ovarian tumours develop only in animals in which the normal pituitary-ovarian relationship is disturbed for some time after the exposure to X-rays. Levine and Witschi (1933) found that a normal female rat joined in parabiosis to an animal whose ovaries had been exposed to X-ra'ys went into continuous oestrus. The gonads of the intact partners were composed of cystic follicles-proof of increased secretion of fouiclestimulating hormone (F.S.H.) by the pituitary of the irradiated parabiont.
The liver of rodents inactivates ovarian steroids so efficiently that the secretions of a gonad grafted into the spleen do not enter the general circulation. In consequence the pituitaries of animals bearing such grafts are of the castrate type, and have an elevated gonadotropin content, as shown by Greep and Jones (1950) . Fels (1949) (Kaplan, 1950; Furth and Sobel, 1948 Whereas the increased secretion of oestrogens by the stimulated ovaries led to neoplastic changes in the pituitary, no mammary tumours were observed in the control pairs, contrary to the findings of Zeckwer (1944) , and only one of the intact parabionts treated with A.A.F. developed tumours of the breast gland. The material at our disposal does not aRow the conclusion that the high level of oestrogen in the circulation of the intact partner inhibited the carcinogenic action of A.A.F. on the mammary gland; but certainly this condition did not enhance it. On the other hand, the benign cystic cholangiomata of the liver were larger and far more widespread in the intact parabionts of Groups I to IV than in the "Single" rats of Group VIII. This is in accordance with the findings of Stasney, Paschkis, Cantarow and Rothenberg (1947) We wish to thank Professor R. A. Wilhs for giv"mg us his opinion on the anaplastic carcinoma described in this paper, and Mr. E. R. Macdonald for photographing the specimen depicted in Fig. 1, 6 and 9.
